Regulation of Fc epsilon RI expression during murine basophil maturation: the interplay between IgE, cell division, and Fc epsilon RI synthetic rate.
Expression of Fc epsilonRI on basophils and mast cells is modulated by IgE Ab. Previous studies have noted in vivo receptor expression dynamics that are discordant with expectations derived from in vitro studies. The current study presents a formal hypothesis to explain the discordant observations and tests two assumptions that underlie a proposed model of receptor dynamics. After first showing that a murine model of receptor expression on basophils recapitulates observations made using human basophils, the effect of changes in IgE on basophil egress rates was examined. In the proposed model, egress rates from bone marrow (BM) were assumed to be unaffected by changes in IgE concentration. Egress was tested by examining the labeling of BM and peripheral blood (BL) basophils at various times after injection of BrdU with and without injection with IgE. The IgE Ab did not alter the appearance of BrdU label in peripheral BL basophils. In addition, BM and BL basophils were responsive to the elevations in IgE, with receptor expression increasing on BM basophils before BL basophils. It was also noted that BL basophils expressed approximately 50% of the receptor density of BM basophils. There was a 3-fold greater synthetic rate of Fc epsilonRI on BM basophils that readily explained the difference. These results provide support for the proposed hypothesis of rapid changes in receptor expression being controlled by cell replacement. The studies also support a model whereby receptor expression is limited by cell division and that basophils, once mature, slow their rate of receptor synthesis.